Protective effects of captopril against ischemia/reperfusion-induced ventricular arrhythmias in vitro and in vivo.
The effects of the converting enzyme inhibitor captopril on the susceptibility of the heart to ventricular arrhythmias following ischemia, both in vitro and in vivo, were studied. In isolated rat hearts, captopril, administered either before or at the end of ischemia, reduced ventricular fibrillation upon reperfusion after 15 minutes of local ischemia. Reduction of purine overflow, improvement in contractility, and increase in coronary blood flow occurred concomitantly. In vivo, a closed-chest pig model was used to determine the effects of captopril, administered at the end of ischemia and continued orally, on the susceptibility to ventricular arrhythmias during the chronic phase of myocardial infarction. Myocardial ischemia was induced by 60-minute inflation of a balloon catheter in the left anterior descending coronary artery. Upon reperfusion, an accelerated idioventricular rhythm occurred, both in 10 untreated and in 10 captopril-treated animals. Creatine kinase levels during the reperfusion period were significantly lower after captopril treatment. Two weeks after the short-term experiments, monomorphic ventricular tachycardia could be induced with programmed electrical stimulation in six of eight surviving untreated pigs. In contrast, in none of the six surviving captopril-treated animals was ventricular tachycardia inducible. Thus, early intervention with captopril during the development phase of myocardial infarction may have beneficial effects on the subsequent development of ventricular arrhythmias. Salvage of ischemic myocardium, improvement in ventricular function, beneficial effects on coronary flow, and decreased activity of the sympathetic nervous system may all contribute.